Commission on Radiological Protection (ICRP) Publication 34 3 and standard textbooks. 10, 11 One of the common reasons for omission is due to a lack of confi dence or skill in gonad shield placement of medical imaging technologists (MITs) and the attitude that gonad shielding not applied to patients does not aff ect the diagnostic process. Although some studies have suggested that the provision of departmental shielding protocol would reinforce its application, it was found to be lacking in some clinical centres. 6, 9, 12 Th e use of gonad shielding relies on the attitudes of MITs to consistently adhere to professional conduct requirements. [13] [14] [15] Th ere are a range of factors that may aff ect MITs' attitudes to the use of shielding including education and training, 16 patient age, 17, 18 gender, 17 availabilities of protocols 12 and gonad shields. 17 Th eir attitudes may also vary among diff erent workplaces and countries. 15 Th is paper presents a study of the attitudes of Western Australian (WA) MITs to the use of gonad shielding in general radiography and identifi cation of variables infl uencing their attitudes. Th ese variables can be used to indicate any gaps existing between the expectations of governing bodies and clinical situations. Th is would also inform stakeholders about the adequacy of current policies leading to any necessary improvements, which potentially would have a positive impact on individual MITs, clinical departments, governing bodies and the general public.
Method
A total of 34 public and private clinical centres in WA metropolitan and rural areas were asked to take part in this study in May 2011. Within these centres only MITs who worked primarily in general radiography were invited to participate. A questionnaire regarding their attitudes towards the use of gonad shielding was distributed to each participant in person or by post depending on the locations of clinical centres and collected through the same channel four weeks later. Th eir participation was voluntary and they could withdraw at any stage.
Th is study was approved by the Curtin University Human Research Ethics Committee (Approval Number SMEC-09-11). Multiple choice (MC), fi ve-point scale and open-ended questions were developed for the questionnaire to obtain participants' demographic information and their attitudes towards gonad shielding in various situations such as types of examinations, patients' medical conditions, workloads, and availabilities of shielding equipment and protocols. Th e contents of the questions were based on literature regarding the issue of gonad shielding. It was piloted with 10 people with a background of radiography prior to distribution.
Descriptive and inferential statistics were applied to analyse the 
Results
A total of 285 questionnaires were distributed to the identifi ed WA MITs and 127 were returned yielding a response rate of 44.6%. Table 1 summarises the participants' attitude to the use of gonad shielding in general radiography. Th e top three examinations that gonad shielding would be used by these participants were the pelvis, abdomen and spine. Decreasing trends of shielding application are noted when patients' ages increase. Th e MITs are less likely to use shielding on female patients. Th e three main reasons of not using gonad shielding were the potential of obscuring the region of interest (96.9%, 123/127), dealing with uncooperative patients (44.9%, 57/127) and lack of confi dence in shield placement (15.8%, 20/127). Tables 2 and 3 demonstrate statistically signifi cant variables that infl uence MITs' attitudes towards the use of gonad shielding including their gender, educational qualifi cation, type of workplace and awareness of shield availability. Female MITs' perception of the importance of gonad shielding is higher than that of males (question 1, Table 2 ) and they are less likely to forgo shielding application due to diffi cult working situations (items 4-7, Table 3 ). Th e MITs with degree qualifi cations considered shielding less important when compared to those with other qualifi cations. Gonad shielding is less likely to be used by MITs who have graduated from degree programmes on male patients aged 0-19 (questions 1-2, Table 2 ). Th e MITs from metropolitan private hospitals tend to use shielding more frequently on female patients aged 0-19 than those working in metropolitan public hospitals (question 3, Table  2 ). Young children and adults are less likely to be protected by gonad shielding when their examinations are undertaken by radiographers who are not aware of shield availability (question 4, Table 2 ).
Discussion
Th e fi ndings presented in Table 1 demonstrate that WA MITs possess positive and appropriate attitudes towards the use of gonad shielding in general radiography. Th eir attitudes align with the guidelines of ICRP 3 and standard textbooks. 10, 11 Th ey tend to use shielding on examinations of the pelvis, abdomen and spine because the gonad would lie on or be very close to the primary X-ray beam (within 5 cm of it). 3 Shielding is particularly important for children and young adults as they are more sensitive to radiation. 18, 19 Th e frequency of the use of gonad shielding on female patients should be lower than that on male since diagnostically important structures are always present in the gonadal area. Th ese issues were refl ected in the response to question 2. Th e top three reasons suggested by the respondents to forgo shielding match the guidelines noted in the ICRP Publication 34. 3 Th e gonad shielding availability in the departments would only rarely aff ect the respondents' intention to use it (mean: 2.4, question 4). Th is could be considered as a positive attitude. Nearly all MITs (81.1%, 103/127) were aware of the issue of gonad shielding protocol existence. Th ey believed they received adequate education and training on shielding, and perceived shielding as an important issue overall.
However, statistically signifi cant attitude variations existed among MITs in diff erent employment sectors, equipment awareness, genders and educational qualifi cations. Th ese issues should be highlighted especially the fi ndings that gonad shielding is less likely to be used by radiographers working in metropolitan public hospitals (mean: 2.9, question 3, Table 2 ) and unaware of shield availability (mean: 3.2, 2.4 and 2.2, question 4, Table  2 ). Also, MITs are professionals. Th ey should always provide best practice for every patient. 13 By exploring the infl uences underpinning diff erences in practice, directions for improvement of the current situation can be identifi ed.
Th ere is a signifi cantly diff erent likeliness of gonad shielding application on 0-19 years old female patients between metropolitan public (mean: 2.9, Table 2 ) and private hospitals (mean: 4.0). Th is may be due to more trauma cases presenting at public hospitals 20 where gonad shielding may be deemed inappropriate in some cases because of the potential for obscuring important pathology especially for female patients. Shielding should only be used in follow-up studies. 3, 12 Also it is possible that it is due to increased quality assurance processes implemented in the private sector due to a more competitive environment.
Only 11.0% (14/127) of participants indicated they were not aware of the existence of gonad shielding in each x-ray room and were less likely to use it on males aged 0-19 (mean: 3.2, Table 2 ), 20-30 male (mean: 2.4) and female patients (mean: 2.2). Th ough the relationship between equipment awareness and likeliness of application is obvious and this situation only happens in the minority, ways should be sought to increase awareness. 9 Th e perception of female radiographers on the importance of gonad shielding is higher than that of males (question 1, Table 2 ) and they would not forgo shielding in many diffi cult situations such as being too busy, imaging patients in wheelchairs, beds and with infectious diseases (items 4-7, Table 3 ). One possible explanation would be female tending to be more caring and empathetic of patients' situations. Th ey would try their best to ensure their patients receive as low as reasonably achievable radiation dose to the gonadal area by using shielding. 21 Th e radiographers with qualifi cations other than bachelor and masters degrees consider shielding to be more important and tend to use it more frequently on males aged 0-19 when comparing with other groups. Bachelor and masters degrees in medical imaging / diagnostic radiography are the current pathways leading to professional entry to radiography in Australia. 22 Other qualifi cations are represented mainly by the previous requirement of a diploma. Th e MITs with diploma qualifi cations normally have extensive practical experiences. 23 A study suggested that this group of MITs tend to have a greater awareness of the importance of gonad shielding and more confi dence to use it properly.
14 Th is may explain their higher tendency to use shielding (question 2, Table 2 ).
Although positive fi ndings are noted in this study, further improvements could be put in place for better patient radiation protection. Th ese would include the provision of gonad shielding protocol in each x-ray room in clinical departments and the development of education and training relating to shielding application. It is noted in question 5 of Table  1 that not all workplaces provide shielding protocols. Th ough MITs are professionals and departments should assume they would apply shielding if appropriate, provision of protocols would provide a clear message of its importance to every radiographer and increase their awareness. Th e governing bodies could also play a more proactive role in this process by recommending / requiring every workplace to comply. 2, 6, 12 To develop the education and training in gonad shielding, medical imaging programmes should emphasize the issue of gonad shielding application more in curricula especially for undergraduate courses as the respondents indicated their education and training in this area was only adequate (question 6a, Table 1 ). Clinical departments, governing bodies or academic institutions should also organize refresher workshops on gonad shielding regularly. 13 In this way, the attitudes of MITs on gonad shielding would be further improved and practice variations among MITs could be minimised. Better patients' gonad protection would be the expected outcome.
Th is study only investigated the attitudes of WA MITs on the use of gonad shielding from their own perspective. However, a more complete picture would be obtained if views from others such as radiologists, clinicians and patients are sought. Also, the study could be extended to other Australian states. Other possible directions for further studies include attitudes of MITs on the use of shielding in computed tomography (CT) and diagnostic reference levels (DRLs). Th is is because CT has been identifi ed as the greatest source of patient dose compared to other imaging modalities. Th e DRLs practice in general radiography will be required by the Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) in the near future. 1 However, discussion on DRLs practice is not the focus of this paper. Further information is available in other published articles such as the study conducted by Ng and Sun. 24 
Conclusion
Th e participants' responses indicated that they have positive and appropriate attitudes to the use of gonad shielding in general radiography. However, statistically signifi cant attitude variations exist among MITs due to diff erent employment sectors, equipment awareness, genders and educational qualifi cations. Governing bodies could play a more proactive role to recommend / require clinical departments to provide gonad shielding protocol in each x-ray room so as to further increase the MITs' awareness and improve their attitudes on this issue. Apart from emphasizing gonad shielding importance in the undergraduate medical imaging education, refresher workshops could be provided to MITs regularly in order to ensure they are always aware of this important aspect of their practice. Th ese recommendations would potentially lead to consistent practice in gonad shielding for patients.
